Cytomegalovirus (CMV) infection is prevalent in *70%
of patients with inflammatory bowel disease (IBD), but whether this virus contributes to disease severity or adverse outcomes has long been a matter of debate [1, 2] . After initial infection, CMV enters a latent phase that has no clinical consequences, unless the virus is re-activated in the colon during periods of physiological stress or immunosuppression. If CMV is re-activated, local cytopathic effects in the colon can lead to a symptomatic colitis (CMV disease) that is very similar to IBD. In patients with severe and/or steroid-refractory colitis, there is evidence that such colonic CMV re-activation occurs in approximately 30% of cases [3] . Clinical guidelines have recommended that we test for colonic CMV disease in patients with severe colitis, and treat CMV? patients with antiviral therapy [4, 5] .
The key question that arises in these patients is whether the CMV re-activation has actually worsened the colitis, or is merely a by-product of escalating inflammation. It is known from laboratory studies that local re-activation of latent CMV can occur due to macrophage transformation, and the presence of TNF, IFN-c, and hydrocortisone; all consequences of severe colitis [6, 7] . If CMV re-activation adversely affects clinical outcomes, then antiviral treatment should induce remission, and prevent these patients from going to colectomy. While some studies have reported clinical improvement in patients with colitis and colonic CMV who were treated with ganciclovir, this was often in combination with immunosuppressive therapy for colitis [3, 8] . The small numbers reported makes definitive conclusions about the impact of antiviral therapy difficult to quantify.
The existing literature has been dominated by a number of confounding issues that have maintained the uncertainties of this topic [9] ; 1. the prevalence studies are mostly in patients with severe colitis who are treated with steroids 2. the methods to define colonic CMV disease have been inconsistent across studies 3. there is little data on the outcomes of patients with CMV disease who did not receive antiviral therapy
In order to clarify the impact of CMV re-activation in colitis, additional studies on the prevalence of CMV disease in patients with mild-moderate disease, and those taking steroids that don't have severe disease, are lacking. In addition, natural-history data on patients with colitis who had untreated CMV detected in their colon are scarce.
The paper by Kim et al. in the current edition of this journal addresses some of these issues [10] . In this retrospective archival study, the authors identified the biopsy specimens of 142 patients with known or suspected IBD who underwent a sigmoidoscopy or colonoscopy for symptoms of active colitis. All specimens were re-examined by H&E staining, and each of the patients' most inflamed specimens were also stained for CMV immediate early antigen by IHC. Approximately half (48%) of the patients were newly diagnosed with IBD, and half (43%) were hospitalized at the time of the procedure. Of the 122 patients with ulcerative colitis (UC), only 26% were being treated with an immunosuppressant (steroids, immunomodulators, biologic).
Among the 122 patients with UC, none had typical viral disease features on H&E stain, but 12 (10%) had positive IHC staining for CMV. The prevalence of colonic CMV was low in patients with moderate disease (2% in those who did not require hospitalization or steroids, and 4% in patients who did not require hospitalization). When the 12 cases with CMV were examined, about half (42%) had a new diagnosis of IBD, and were on no treatment for IBD, and a similar proportion (58%) did not require hospitalization for their colitis. Proportionally, patients with CMV were more likely to have a WCC [ 10,300/mm 3 , and require hospitalization for [7 days, when compared to CMV-patients. Where follow-up data was available, 5/10 CMV? patients had a further hospitalization for their colitis compared to 20/82 CMV-patients.
Interestingly, none of the CMV? patients were diagnosed with colonic CMV during their initial flare, and 9/12 (75%) were subsequently treated with steroids. Of these, 6/9 (67%) had no further flares requiring hospitalization on follow-up. The only patient diagnosed with CMV and treated with antivirals eventually failed infliximab and underwent a colectomy.
There are a couple of useful messages from this study. Firstly, patients who indirectly appeared to have had moderate disease (no requirement for steroids or hospitalization, but warranted a sigmoidoscopy) had a low prevalence of CMV in their colon (2%). This is consistent with other studies that included patients with mild to moderate colitis, where CMV prevalence by IHC in endoscopic biopsies was 0% [3, 11] . The absence of CMV in the patients with Crohn's colitis also confirms other data in this group of patients [12, 13] .
Secondly, patients with colonic CMV who were subsequently treated with steroids, and not antivirals, did not have worse outcomes on follow-up. Only 3/9 (33%) had a further flare requiring hospitalization, which was similar to the rate (24%) amongst the 82 patients without CMV in their colon. Since the univariate comparison between CMV? and CMV-patients did not control for disease severity, it cannot be determined whether the higher WCC, hospital stay, and hospitalization rate in the CMV? group is due to CMV disease, or to more severe colitis. The small number (12) of patients with CMV would not allow meaningful sub-group comparisons for this purpose.
This study complements the existing literature on CMV in IBD by providing prevalence data in patients with mild to moderate active disease, in contrast to the many studies that looked for CMV in colectomy specimens in steroidrefractory patients. Most studies of steroid-refractory patients have detected CMV by IHC in 30-60% of patients who had a colectomy [14, 15] . By comparison, Domenech et al. detected no CMV by IHC in 25 patients with active UC that required IV steroids, or 50 patients with inactive UC, even in those taking immunomodulators [3] . The authors have also provided further evidence that missing, or not treating, colonic CMV in this population does not adversely affect patient outcomes. Matsuoka et al. reported outcomes in patients with moderate to severe colitis who had CMV reactivation by PCR in their blood, but were not treated with antivirals [16] . Patient outcomes were similar between CMV? and CMV-patients in this study. Yoshino et al. also reported that the finding of CMV in the colon of steroid-refractory patients with UC was not associated with disease activity or colectomy rates in a small study [17] . Testing whether colonic CMV disease influences patient outcomes in sicker patients is fraught with difficulties, where the fear of not treating detected CMV outweighs unnecessary treatment with antivirals in the setting of severe colitis. Previous studies in this patient population have contained a mixed bag of those who were treated with antivirals and immunosuppressants, and those where only antivirals were used [3, 8, 17, 18] .
The limitations to this study include the retrospective nature of the data capture and the fact that no direct measurement of patients' severity was provided, either by clinical or endoscopic scores. The association between CMV status and variables such as WCC and hospital stay may therefore be confounded by disease severity. Using hospitalizations as an indirect measure of disease activity, will miss less severe disease flares that may have differed between CMV? and CMV-groups. Overall, however, the authors are to be commended for enhancing the existing data on this topic.
In summary, this study demonstrates that reactivation of CMV in patients with moderately active colitis is uncommon, and does not adversely impact patient outcomes when untreated (Table 1) . This strengthens the case that colonic CMV reactivation is predominantly a by-stander in exacerbations of colitis, rather than the factor leading to disease flares. In patients with severe, steroid-refractory disease, this issue is more difficult to clarify. It would require either a large multi-center cohort study to compare remission and colectomy rates in CMV? and CMV-patients with comparable disease activity, or a controlled trial to compare standard treatment with or without ganciclovir in those with colonic CMV. In the absence of this evidence, 
